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4  August  1998 


Ms.  Deb  Soper 
SM-ALC/EMR 
5050  Dudley  Blvd.  Suite  3 
McClellan  AFB,  California  95652-1389 

Subject:  Results  of  Soil  Vapor  Sampling  at  SA  6,  McClellan  Air  Force  Base, 

California 

(Contract  No.  F41624-92-D-8036,  Order  17) 

Dear  Ms.  Soper: 

This  letter  presents  the  results  of  the  soil  vapor  sampling  performed  by  Parsons 
Engineering  Science,  Inc.  (Parsons  ES)  on  11  March  1998  and  22  May  1998  at  Study 
Area  6  (SA  6),  McClellan  Air  Force  Base  (AFB),  California.  Soil  vapor  samples  were 
collected  by  Parsons  ES  to  assess  the  effectiveness  of  more  than  4  years  of  bioventing 
in  remediating  the  volatile  organic  compound  (VOC)  and  total  petroleum  hydrocarbon 
(TPH)  contamination  in  site  soil.  The  soil  vapor  sampling  event  was  performed  in 
accordance  with  the  Final  Sampling  and  Analysis  Plan  to  Support  Recommendation  for 
No  Further  Investigation  at  &4  6  (Parsons  ES,  1998)  which  has  been  reviewed  and 
approved  by  the  Air  Force  Center  for  Environmental  Excellence  (AFCEE),  McClellan 
AFB,  and  the  California  Regional  Water  Quality  Control  Board,  Central  Valley 
Division.  The  SAP  provides  a  detailed  site  description  and  history  for  SA  6  as  well  as 
soil  and  soil  vapor  sampling  procedures  and  criteria  to  be  used  to  support  a  no  further 
investigation  (NFI)  recommendation.  The  purpose  of  this  letter  is  to  summarize  the  soil 
vapor  sampling  results  and  provide  recommendations  for  confirmation  soil  sampling 
based  on  these  results.  A  site  layout  illustrating  soil  vapor  sampling  locations  and 
proposed  soil  sampling  locations  (Figure  1)  and  a  table  summarizing  soil  vapor  results 
(Table  1)  are  attached. 

SOIL  VAPOR  RESULTS 

Soil  vapor  sampling  was  performed  on  11  March  1998  following  more  than  1  month 
of  bio  venting  system  shutdown  at  SA  6  and  again  on  22  May  1998  following  a  30-day 
shutdown  of  both  the  bioventing  system  and  a  soil  vapor  extraction  (SVE)  system  at 
Investigation  Cluster  7  (IC  7),  a  site  adjacent  to  SA  6.  In  accordance  with  standard 
procedures,  the  bioventing  system  at  SA  6  was  shut  down  at  least  1  month  prior  to  the 
March  1998  sampling  event  to  allow  site  soil  and  soil  vapor  to  return  to  equilibrium 
conditions  and  allow  comparison  with  previous  soil  vapor  results.  However,  during  the 
March  1998  sampling  event,  2-  to  3-inches  of  water  vacuum  were  measured  at  several 
vapor  monitoring  point  (VMP)  screened  intervals,  indicating  that  the  soils  and  soil 
vapor  at  SA  6  may  be  influenced  by  SVE  system  operation  at  IC  7.  The  SVE  system  at 
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IC  7  was  shut  down  on  22  April  1998  to  ensure  static/equilibrium  conditions  for  the 
May  1998  soil  vapor  sampling  event. 

During  the  March  and  May  1998  sampling  events,  soil  vapor  samples  were  collected 
from  the  vent  wells  (EW279  and  EW280)  and  the  VMPs  (VMP1,  VMP2,  and  PZ91)  at 
SA  6  in  accordance  with  procedures  described  in  the  SAP  (Parsons  ES,  1998).  Samples 
were  field-screened  to  assess  soil  vapor  concentrations  of  oxygen,  carbon  dioxide,  total 
volatile  hydrocarbons  (TVH),  and  ionizable  compounds.  Samples  from  the  VMPs  also 
were  submitted  for  laboratory  analysis  of  total  petroleum  hydrocarbons  referenced  to 
gasoline  (TPH-g)  and  benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX)  by  US 
Environmental  Protection  Agency  (USEPA)  Method  TO-3.  Table  1  summarizes  field 
soil  vapor  results  and  laboratory-determined  concentrations  of  petroleum  hydrocarbons 
in  site  soil  vapor  from  the  1998  and  previous  sampling  events. 

Field  measurements  of  static  soil  vapor  concentrations  as  determined  during  the  May 
1998  sampling  event  generally  indicate  that  site  soils  have  been  effectively  remediated 
during  more  than  4  years  of  bioventing  system  operation  at  SA  6.  Field  measurements 
from  the  March  1998  sampling  event,  when  soils  at  SA  6  were  under  the  influence  of 
the  SVE  system  at  IC  7,  are  not  available.  During  the  May  1998  sampling  event,  static 
oxygen  concentrations  in  site  soil  vapor  were  at,  or  near,  atmospheric  levels  (20.9 
percent)  and  TVH,  carbon  dioxide,  and  photoionization  detector  (PID)  measurements 
indicated  little  remaining  VOC  and  TPH  contamination  at  EW279,  EW280,  and  most 
VMP  screens  greater  than  40  feet  below  ground  surface  (bgs).  The  highest 
concentrations  of  TVH  (250  parts  per  million,  volume  per  volume  [ppmv])  and 
ionizable  compounds  (47.5  ppmv)  and  lowest  static  oxygen  concentration  (3.9  percent) 
were  measured  at  the  19. 5-foot  depth  interval  of  VMP2  (VMP2-19.5).  Static  oxygen 
concentrations  also  were  somewhat  depleted  at  VMP2-30  (6.4  percent)  and  PZ91-24 
(13.9  percent),  but  sufficient  to  support  aerobic  biodegradation  of  the  low-level 
contamination  which  remains  at  these  locations.  The  vapor  sample  from  VMP1-17  was 
not  field-screened  because  of  the  presence  of  water  in  the  vapor  sample. 

Analytical  soil  vapor  results  from  the  March  1998  sampling  event  suggest  that  the 
SA  6  soils  were  influenced  by  SVE  operation  at  IC  7  and  that  a  second  sampling  event 
with  the  SVE  system  shut  down  was  warranted.  Results  from  the  May  1998  sampling 
event  strongly  suggest  that  minimal  petroleum  hydrocarbon  contamination  remains  at 
PZ91  (all  depths)  and  at  VMP1  and  VMP2  at  depths  greater  than  30  feet  bgs.  The 
remaining  petroleum  hydrocarbon  contamination  in  site  soils  appears  to  most  significant 
in  the  vicinity  of  VMP1-17  where  TPH-g  concentrations  of  37,000  ppmv  and  total 
BTEX  concentrations  of  469  ppmv  were  detected.  Petroleum  hydrocarbon 
concentrations  also  were  somewhat  elevated  at  VMP2-19.5.  Petroleum  hydrocarbon 
concentrations  quickly  dissipate  with  increasing  depth  as  TPH-g  and  BTEX 
concentrations  at  VMP1-30  and  VMP2-30  were  approximately  3  orders  of  magnitude 
less  than  those  measured  at  VMP1-17,  and  near  non-detect  concentrations  were 
measured  at  VMP  1-54  and  VMP2-49. 
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DISCUSSION 

March  1998  soil  vapor  sampling  results  indicate  that  vadose  zone  soils  at  Site  ST200 
are  influenced  by  a  vapor  extraction  well  (VEW)  at  IC  7  which  is  located  approximately 
300  feet  northwest  of  Site  ST200.  The  VEW  is  reported  as  having  a  radius  of  influence 
of  400  feet  (Soper,  1998).  Based  on  these  findings,  if  the  bioventing  system  at  Site 
ST200  is  shut  down,  vadose  zone  soil  treatment  and  oxygenation  is  likely  to  proceed 
with  continued  operation  of  the  SVE  system. 

Soil  vapor  results  from  the  May  1998  sampling  event  suggest  that  petroleum 
contamination  in  site  soils  has  been  substantially  reduced  as  compared  to  pre-bioventing 
data  and  site  soils  will  not  benefit  significantly  from  further  air  injection  bioventing.  At 
most  locations,  static  oxygen  concentrations  are  at,  or  near,  atmospheric  levels,  and  are 
sufficient  to  support  aerobic  biodegradation  of  any  remaining  soil  contamination. 
Sample  results  indicate  that  oxygen  concentrations  generally  are  less  than  5  percent  and 
residual  petroleum  hydrocarbon  contamination  is  greatest  in  soils  near  VMP1  and 
VMP2  between  17  and  30  feet  bgs.  Below  the  40-foot  depth  interval,  minimal 
petroleum  contamination  and  high  oxygen  concentrations  are  evident.  Previously 
measured  soil  sample  results  corroborate  these  findings  as  maximum  petroleum 
hydrocarbon  concentrations  have  been  observed  in  soils  between  15  and  35  feet  bgs  and 
TPH  and  total  BTEX  concentrations  have  not  exceeded  30  milligrams  per  kilogram 
(mg/kg)  and  0.3  mg/kg,  respectively,  below  35  feet  bgs  at  any  location  (Parsons  ES, 
1998). 

The  presence  of  water  in  the  17-foot  screened  interval  at  VMP1  during  the  May 
1998  sampling  event  suggests  that  the  effectiveness  of  bioventing  treatment  at  this 
location  has  been  reduced.  A  water  line  leak  appears  to  be  the  most  likely  cause  of  soil 
saturation  at  VMP1-17  because  the  site  is  paved,  and  infiltration  of  water  from  the 
surface  should  be  minimal.  While  little  contamination  is  evident  in  site  soils  below  40 
feet  bgs,  the  suspected  water  line  leak  should  be  investigated  and  repaired  to  minimize 
the  potential  for  downward  contaminant  migration  and  to  improve  air  permeability  and 
soil  treatment  effectiveness  of  the  nearby  SVE  system. 

RECOMMENDATIONS 

Based  on  the  May  1998  soil  vapor  results,  the  added  benefit  of  continued  air 
injection  bioventing  is  expected  to  be  minimal  and  confirmation  soil  sampling  in 
support  of  a  NFI  recommendation  for  SA  6  (as  proposed  in  the  SAP)  is  recommended 
with  the  following  modifications. 

•  The  first  soil  sample  from  each  of  four  borings  should  be  collected  between  15 
and  20  feet  bgs  based  on  the  soil  vapor  concentrations  detected  at  VMP1-17  ( The 
SAP  proposed  collecting  the  first  soil  sample  at  least  20  feet  bgs). 
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•  After  delineating  the  vertical  extent  of  contamination  near  former  soil  boring 
IC06B006,  proposed  soil  boring  IC06B029  can  be  drilled  to  groundwater  without 
further  soil  sampling  in  order  to  collect  a  Hydropunch®  groundwater  sample  (The 
SAP  proposed  soil  sampling  IC06B029  at  10-foot  intervals  until  reaching 
groundwater). 

Soil  vapor  results  suggest  that  soil  sampling  below  40  feet  bgs  is  not  warranted; 
however,  the  total  depth  of  each  soil  boring  will  be  determined  based  on  multiple  field 
observations  which  indicate  the  vertical  extent  of  contamination  has  been  adequately 
delineated.  Confirmation  sampling  procedures  are  detailed  further  in  the  SAP  (Parsons 
ES,  1998). 

In  addition,  the  presence  of  water  at  VMP1-17  suggests  a  water  line  leak  may  be 
present  near  this  location  and  should  be  investigated  by  McClellan  AFB. 

We  would  appreciate  receiving  AFCEE,  McClellan  AFB,  and  California  Regional 
Water  Quality  Control  Board,  Central  Valley  Division  comments  on  this  letter  and 
recommendations  herein  by  21  August  1998.  We  plan  on  performing  confirmation  soil 
sampling  activities  in  late  August  or  early  September  1998.  If  you  have  any  questions 
or  comments  regarding  the  recommendations  appearing  in  this  report,  please  feel  free 
to  contact  Mr.  Michael  Phelps  at  (510)  891-9085,  or  me  at  (303)  831-8100. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 


Project  Manager 


cc:  E.  Marchand  (AFCEE/ERT,  Brooks  AFB) 

M.  Phelps  (Parsons  ES  -  Oakland) 

File  726876.36321. A 


Attachments 
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TABLE  1  (continued) 

SUMMARY  OF  FIELD  AND  LABORATORY  ANALYTICAL  SOIL  VAPOR  RESULTS 
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